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1
X-RAY DETECTOR

FIELD

The present invention relates to the field of medical
imaging, particularly to X-ray detector and a method for
manufacturing the same.

BACKGROUND

In the field of medical diagnosis, an X-ray detector may
be used for detecting an X-ray passing through an object
being detected and for finally outputting a digital signal
indicative of attenuation degree of the X-ray for image
reconstruction. Currently, in order to improve the image
quality, special grid means usually needs to be equipped.
When using, the x-ray detector firstly needs to be installed
into grids so that X-ray detection may be performed, which
results 1n a relatively complicated operation. Moreover, the
orid means cannot be bent, so that the X-ray detector needs
to be bent to perform the X-ray detection, causing a contlict,
which limits an application range of the X-ray detector.

SUMMARY

One objective of the present imvention 1s to provide an
X-ray detector that 1s conveniently used and has a wide
application range, and to provide a method for manufactur-
ing the same.

An exemplary embodiment of the present invention pro-
vides a method for manufacturing an X-ray detector, com-
prising: forming an X-ray to visible light converting layer,
under which a photoelectric converting layer and a signal
processing layer are provided 1n sequence; providing a soft
insulating material on the X-ray to visible light converting
layer to form a protective layer; and forming a bendable grid
layering the protective layer.

An exemplary embodiment of the present invention also
provides an X-ray detector manufactured by the above
method for manufacturing an X-ray detector.

Other features and aspects will become apparent from the
following Detailed Description, the Drawings and the
Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be understood better 1n light of
the description of exemplary embodiments of the present

invention with reference to the accompanying drawings, 1n
which:

FIG. 1 1s a flowchart of a method for manufacturing an
X-ray detector provided for one embodiment of the present
invention;

FIG. 2 1s a structure schematic diagram of an X-ray
detector provided for one embodiment of the present inven-
tion.

DETAILED DESCRIPTION

Hereatter, a detailed description will be given for pre-
terred embodiments of the present disclosure. It should be
pointed out that in the Detailed Description of the embodi-
ments, for simplicity and conciseness, 1t 1s impossible for the
detailed description to describe all the features of the prac-
tical embodiments 1n details. It should be understood that in
the process of a practical implementation of any embodi-
ment, just as 1 the process of an engineering project or a
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2

designing project, 1n order to achieve a specific goal of the
developer and 1n order to satisty some system-related or
business-related constraints, a variety of decisions will usu-
ally be made, which will also be varied from one embodi-
ment to another. In addition, it can also be understood that
although the eflort made 1n such developing process may be
complex and time-consuming, some variations such as
design, manufacture and production on the basis of the
technical contents disclosed in the disclosure are just cus-

tomary technical means in the art for those of ordinary
skilled 1n the art associated with the contents disclosed 1n the

present disclosure, which should not be regarded as insui-

ficient disclosure of the present disclosure.

Unless defined otherwise, all the technical or scientific
terms used 1n the Claims and the Description should have the
same meanings as commonly understood by one of ordinary
skilled 1n the art to which the present disclosure belongs. The
terms “first”, “second” and the like 1n the Description and
the Claims of the present utility model do not mean any
sequential order, number or importance, but are only used

for distinguishing different components. The terms “a”, “an”
and the like do not denote a limitation of quantity, but denote
the existence of at least one. The terms “comprises”, “com-
prising”’, “includes”, “including™ and the like mean that the
clement or object 1in front of the “comprises”, “comprising”,
“includes™ and “including” covers the elements or objects
and their equivalents illustrated following the “comprises”,
“comprising”, “includes” and “including”, but do not
exclude other elements or objects. The term “coupled” or
“connected” or the like 1s not limited to being connected
physically or mechanically, nor limited to being connected
directly or indirectly.

FIG. 1 1s a flowchart of a method for manufacturing an
X-ray detector provided for one embodiment of the present
invention; FIG. 2 1s a structure schematic diagram of an
X-ray detector provided for one embodiment of the present
invention. As shown in FIG. 1 and FIG. 2, the above method
for manufacturing an X-ray detector includes the following
Step S100, Step S110, and Step S120.

Step S100: forming an X-ray to visible light converting
layer 210, under which a photoelectric converting layer 220
and a signal processing layer 230 are provided in sequence.

The X-ray to visible light converting layer 210 1s used for
converting an X-ray incident to the X-ray detector into a
visible light, and may include, for example, a scintillator.
The photoelectric converting layer 220 1s used for convert-
ing the converted visible light into a digital signal, and may
include, for example, a plurality of photodiodes provided 1n
parallel. The signal processing layer 230 1s used for pro-
cessing the digital signal, e.g., transmitting the digital signal.
The signal processing layer 230 may be, for example, a soft
printed circuit. Those skilled in the art should understand
that both the photoelectric converting layer 220 and the
signal processing layer 230 provided 1in sequence under the
above X-ray to visible light converting layer 210 may be
formed of a soft material to be bendable. Moreover, accord-
ing to the common knowledge in the art, other functional
layers, ¢.g., a protective layer, an X-ray absorbing layer, etc.
may also be provided between every two layers of the X-ray
to visible light converting layer 210, the photoelectric con-
verting layer 220 and the signal processing layer 230
described above, which 1s not repetitively described.

Step S110: providing a soft insulating material on the
X-ray to visible light converting layer 210 to form a pro-
tective layer 250. Optionally, the soit insulating material

includes, but 1s not limited to, carbon fiber. In this step, the
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soit insulating material may be formed on the X-ray to
visible light converting layer 210 by the way of, for
example, adhesion.

Step S120: forming a bendable grid layer 240 on the
protective layer 250.

As one 1mplementation, Step S120 may include the fol-
lowing steps: providing one layer of an X-ray absorbing film
on the protective layer 250, the X-ray absorbing film con-
taining a tungsten material or a lead material; and etching on
the X-ray absorbing film to form grids.

The X-ray absorbing film may be provided on the pro-
tective layer 250 by the way of, for example, adhesion. In
Step S120, the X-ray absorbing film can be bent by choosing,
the tungsten or lead material with smaller ngidity and
configuring the content thereof appropriately, and 1n turn the
formed grids may also be bent.

As another implementation, Step S120 may include the
following steps: performing 3D printing on the protective
layer 250 to form the grids; or providing the grids being
formed by the 3D printing on the protective layer. Option-
ally, when the 3D printing 1s performed to form the grids, the
material used includes, but 1s not limited to, barium sulfate.

In an embodiment of the present invention, a width of the
orids of the grid layer may be limited within a specific value
to enable mndividual grids to be aligned with individual pixel
points of the X-ray detector more precisely to reduce an
alignment error. For example, the grids with a width less
than the specific width may be formed directly by etching or
3-D printing, or may also be implemented by the following
method: after Step S130, slicing the grids of the grid layer
240 so that the width of the grids of the grid layer 1s less than
the specific value that 1s, for example, 200 micrometers.

Moreover, in an embodiment of the present invention, a
height of the grid layer 240 may be limited within 1
millimeter when 1t 1s formed to enable the grid layer to bend
and have a higher reliability.

In order to prevent Moire artifacts due to bend of the
detector, the grid layer 240 1s constructed to be capable of
bending at a specific part 1n Step S130. For example, the soft
material may be only employed at the specific part, or a
securing structure or the like 1s provided at other part except
the specific part. Those skilled 1n the art should understand
that one part may be selected as the specific part according
to quality of the corresponding 1mage part. For example, the
specific part may be a middle, four sides or other part of the
orid layer. In this way, 1t may facilitate the corresponding
correction of artifacts performed subsequently so as to
improve the image quality.

As shown in FIG. 2, one embodiment of the present
invention also provides an X-ray detector manufactured by
the above method for manufacturing an X-ray detector.

The X-ray detector includes the X-ray to visible light
converting layer 210, and the photoelectric converting layer
220 and the signal processing layer 230 provided under the
X-ray to wvisible light converting layer 210 in sequence
described above. The X-ray detector further includes the
protective layer 250 formed on the X-ray to visible light
converting layer 210 and the grid layer 240 formed on the
protective layer 250, and the grid layer 420 can be bent.

Alternatively, a material of the protective layer 250 1s a
soit insulating material, e.g., carbon fiber.

Optionally, the grnid layer 240 includes a tungsten mate-
rial, a lead material, or barium sulfate.

Alternatively, a height of the grid layer 240 1s not greater
than 1 millimeter.

Alternatively, a width of every grid on the grnid layer 240
1s not greater than 200 micrometers.
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For the “grid layer” described in the present invention, the
orids may have a lattice shape, and may also have a striped
shape or other shapes with an effect of filtering the X-ray,
and the present imnvention does not limit the shape of the
or1ds.

In the above embodiments of the present invention, the
orids are integrated on the X-ray detector directly by form-
ing the bendable grid layer on the X-ray to visible light
converting layer 210. When using, the detector needs not to
be installed within the grid means while they are provided in
an X-ray medical diagnosis system, so that the X-ray detec-
tor 1s used more conveniently. Moreover, since the bendable
orid layer has been designed and integrated to the detector,
not only the image problem due to scattering of the X-ray
can be avoided so as to improve the 1mage quality, but also
more using conditions can be satisfied as compared with
traditional grid of fixed morphology so that a using range of
the X-ray detector 1s greater.

In the above, some exemplary embodiments have been
described. However, it should be understood that various
modifications may be made thereto. For example, if the
described technology performs 1n a different sequence and/
or if components in the described system, architecture,
device or circuit are combined in a different way and/or
replaced or supplemented by other components or their
equivalence, a suitable result may be achueved. Accordingly,

other implementation also falls within a protection range of
the Claims.

What 1s claimed 1s:

1. An X-ray detector, comprising;:

an X-ray to visible light converting layer, under which a

photoelectric converting layer and a signal processing
layer are provided 1n a sequence;

an insulating material layer formed on the X-ray to visible

light converting layer which forms a protective layer,
wherein the insulating material comprises carbon fiber;

a grid layer formed on the protective layer;

wherein the grid layer comprises a layer of an X-ray

absorbing film having an etched structure; and
wherein the mnsulating maternial layer 1s directly disposed
on the X-ray to visible light converting layer.

2. The X-ray detector according to claim 1, wherein

the X-ray absorbing film comprises a tungsten material or

a lead material.

3. The X-ray detector according to claim 1, wherein the
orid layer 1s formed by:

3D printing material on the protective layer; and

orids formed 1n the 3D printing material on the protective

layer.

4. The X-ray detector according to claim 3, wherein the
3D printing material 1s barium sulfate.

5. The X-ray detector according to claim 4, wherein the
orids formed 1n the 3D printing material have a width less
than a specific value.

6. The X-ray detector according to claim 1, wherein the
orid layer 1s bendable.

7. The X-ray detector according to claim 1, wherein a
height of the grid layer i1s not greater than 1 millimeter.

8. The X-ray detector according to claim 1, wherein a
width of a grid on the grid layer 1s not greater than 200
micrometers.

9. The X-ray detector according to claim 1, wherein the
X-ray to visible light converting layer, the msulating mate-
rial layer, and the gnid layer are all bendable.

10. The X-ray detector according to claim 1, wherein a
orid on the grid layer has a lattice shape.
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11. The X-ray detector according to claim 1, wherein the
insulating material layer and the grid layer X-ray are pro-
vided above the visible light converting layer 1n a sequence.

12. The X-ray detector according to claim 1, wherein the
photoelectric converting layer 1s directly disposed on the 5
signal processing layer are provided.

13. The X-ray detector according to claim 1, wherein grid
on the grid layer has a striped shape.

14. An X-ray detector, comprising;:

an X-ray to visible light converting layer, under which a 10

photoelectric converting layer and a signal processing
layer are provided in sequence;

an 1nsulating material layer formed on the X-ray to visible

light converting layer which forms a protective layer,
wherein the insulating material comprises carbon fiber; 15

a grid layer formed on the protective layer;

wherein the grid layer comprises a layer of an X-ray

absorbing film having an etched structure;

wherein a height of the grid layer 1s not greater than 1

millimeter; and 20
wherein the photoelectric converting layer 1s directly
disposed on the signal processing layer are provided.
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